Activation of Akt (PKB) and suppression of FKHRL1 in mouse and rat oocytes by stem cell factor during follicular activation and development.
Although communications between mammalian oocytes and their surrounding granulosa cells mediated by the Kit-Kit ligand (KL, or stem cell factor, SCF) system have been proven to be crucial for follicular development, Kit downstream signaling pathways in mammalian oocytes are largely unknown. In this study, by using ovaries and isolated oocytes from postnatal mice and rats, we demonstrated for the first time that components of the PI3 kinase pathway, the serine/threonine kinase Akt (PKB) which enhances cellular proliferation and survival, and an Akt substrate FKHRL1 which is a transcription factor that leads to apoptosis and cell cycle arrest, are expressed in mammalian oocytes. By using an in vitro oocytes culture system, we found that oocytes-derived Akt and FKHRL1 are regulated by SCF. Treatment of cultured oocytes with SCF cannot only rapidly phosphorylate and activate Akt, but also simultaneously phosphorylate and may therefore functionally suppress FKHRL1, through the action of PI3 kinase. Together with our in situ hybridization and immunohistochemistry data that Akt and FKHRL1 are mostly expressed in oocytes in primordial and primary ovaries and reports that FKHRL1 gene-deficient mice exhibited excessive activation from primordial to primary follicles as well as enlarged oocyte sizes, we suppose that in mammalian oocytes, actions of granulosa cell derived SCF on primordial to primary follicle transition and subsequent follicle development may involve activation of Akt and inhibition of FKHRL1 activities in oocytes. The role of oocyte's Akt may be to enhance follicle development and the role of oocyte's FKHRL1 may be to inhibit follicle development. We propose that the cascade from granulosa cell SCF to oocyte Kit-PI3 kinase-Akt-FKHRL1 may play an important role to regulate the growth rate of mammalian oocytes and hypothetically also the oocyte secretion of factors that may regulate the activation and early development of ovarian follicles.